Proteomic analysis of rat heart in ischemia and ischemia-reperfusion using fluorescence two-dimensional difference gel electrophoresis.
Ischemia-reperfusion injury is a major complication occurring in acute myocardial infarction, cardiopulmonary bypass surgery, and heart transplantation. The aim of this study was to identify proteins that were involved in ischemia-reperfusion injury using fluorescence two-dimensional difference gel electrophoresis. We compared the 100,000 x g precipitate fractions of normal, ischemic and ischemia-reperfused rat hearts and detected six spots which changed more than two-fold in expression level and two additional spots related to these spots. Using peptide mass fingerprinting by matrix-assisted laser desorption/ionization-time of flight mass spectrometry, we identified five of these spots as protein disulfide isomerase A3 (PDA3), one as 60 kDa heat shock protein (HSP60) and two as elongation factor Tu (EF-Tu). HSP60 was increased during ischemia and decreased to normal expression level after reperfusion. EF-Tu was increased in ischemia but not decreased by reperfusion. We also found that several protein spots of PDA3 shifted towards a higher isoelectric point in ischemia and ischemia-reperfusion. Our data strongly suggested that PDA3 underwent dephosphorylation during ischemia and reperfusion and serine 343 of PDA3 was one of the phosphorylation sites.